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A. Field of the Invention 

The present invention relates to the exploring hydrolytic activity of a Lysozyme from 
Chalaropsis Species (Lysozyme Ch) as a antibiotic agent against Staphylococcus aureus 
(5. aureus) and other gram-positive bacteria. Lysozyme Ch is an extracellular hydrolase 
secreted by Chalaropsis fungus. It possesses both P-l,4-N-acetyl- and p-l,4-N,6-0- 
diacetylmuramidase activities and therefore is able to cleave 6-O-acetylated 
peptidoglycans such as that present in the cell walls of 5. aureus. 

Since the introduction of P-lactam antibiotics targeting the cell wall synthesis 
pathway, bacteria have developed significant resistance. S. aureus, commonly found in 
hospital settings on the skin and inside the noses of human objects, has quickly evolved 
into a "super-bug**. The emergence of Methicillin-resistant S aureus (MRSA) in 1970s 
resulted in Vancomycin as the last defense for its infections. Most recently in Japan and 
the U. S., discovery of Vancomycin-mtermediate S. aureus (VISA) underlines the 
urgency for new antibiotics. Lysozymes attack bacteria by cleaving their oligosaccharide 
backbone of the cell walls, a mechanism different from the P-lactams, and bacteria have 
difficulties developing resistance for it (ref). 

To fully explore the anti-bacterial potential of Lysozyme Ch, the project will proceed 
in two phases. During phase I, a PEGylated Lysozyme Ch will be tested for activity 
against Methicillin resistant staphylococcal cells, as well as other gram-positive or gram- 
negative pathogens, including Anthrax, Tuberculosis, and others; DNA of this enzyme 
will be sub cloned into a suitable host to produce recombinant protein and enable specific 
mutagenesis; The PEGylated enzyme will be injected into rabbits to test for immune 
responses; And finally, the x-ray structures of the enzyme complexed with inhibitors will 
be determined to further extend our knowledge of the catalytic mechanism. 

PEGylation has been shown to reduce immunegeneity for a number of enzymes and 
antibodies for injection into human body. However, PEGylation often severely interferes 
with the enzymatic activities possibly due to attachment of PEG to active site groups. We 
propose to carry out the PEGylation in the presence of a reversible inhibitor, which will 
block the access of PEG to the active site. Chitosan oligosaccharides are known to inhibit 
Lysozyme Ch. Oligosaccharides with different chain lengths will be isolated to test the 
inhibition. These inhibitors are also critical in the determination of a complex structure 
and catalytic mechanism of the enzyme. 

During phase II, fermented production of Lysozyme Ch will be carried out in our 
facility. If appropriate, specific mutations will be incorporated to improve the specific 
activity and the efficiency of PEGylation. PEGs with different chain length and/or 
branched will be used in PEGylation to optimize the activity and immune response in 
animals. Organized animal trials will be carried out in large groups. 

B. Background of the Invention 

Antibiotics have become an integral part of our lives. Since the discovery of penicillin 
by Dr. Alexander Fleming in 1928, many generations of p-lactam antibiotics have been 
introduced. However, bacteria have always developed resistance, p-lactam antibiotics 
target the cell wall synthesis pathway, in particular, the penicillin-binding proteins that 
catalyze the transpeptidation of cell wall muropeptide components. The earliest resistance 
of 5. aureus and other bacteria comes from a family of proteins called penicillinases, 
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which have the capability of binding penicillins, hydrolyzing the p-lactam ring, thus 
rendering the inactivity of the antibiotics, 

Methicillin, a semi-synthetic penicillin derivative, was designed to have a rigid p- 
lactam ring. Resistance from S. aureus began to appear just one year after Methicillin's 
introduction. It has since quickly spread to hospitals worldwide with alarmingly high 
prevalence of these Methicillin-resistant S. aureus (MRSA). This resistance comes from 
the acquisition of the mecA gene via horizontal transfer from an unidentified species. The 
mecA gene encodes a new penicillin-binding protein (PBP2a), which has unusually low 
P-lactam affinity and remains active to allow cell wall synthesis even at normally lethal 
antibiotics concentrations. As MRSAs are resistant to other classes of antibiotics, 
glycopeptides such as vancomycin are left to be the last defense against MRSA 
infections. However, the appearance of a vancomycin-resistant MRSA strain in Japan in 
1996, subsequently in the United States, France, Korea, South Africa and Scotland, 
emphasizes an urgent need for new antibiotics. 

S. aureus is commonly found on the skins and inside the noses of humans and is a 
major cause of hospital and community acquired infections worldwide. MRSA strains 
account for more than 30% of the clinical isolates in the United States and even higher 
percentages in some other countries. 

Since 9/1 1 and the anthrax scare in the fall of 2001, bioterrorism has become a 
serious concern of our nation and the world. 5. aureus was identified by CDC as a level 2 
biotenorism threat, due to the lethal toxicity from the Staphylococcal Enterotoxin 5. 
Lysozyme Ch, with the ability to kill S. aureus, is a perfect biodefence agent. It can also 
be developed as an early detection method of staphylococcal contaminations or 
infections. In addition, this family of Lysozymes have been shown to significantly reduce 
the total number of both Gram-positive and Gram-negative bacteria when applied in meat 
products, including Clostricium Botulinum, identified by CDC as the number two 
bioterrorism threat, second to smallpox. 

This project will also have a tremendous impact on veterinary applications. For 
example, the inflammatory infection of & aureus in cows' mammary glands, Mastitis, 
causes them to produce poor-quality milk that can not be made into cheese, butter or 
yoghurt. This costs the dairy industry an estimated $1.7 billion in the United States alone. 

Interestingly, Lysozyme was first discovered to have antibiotic activities in 1922 by 
Dr. Fleming (ref). Lysozymes cleave the oligosaccharide backbone of the bacterial cell 
wall, resulting a weakened cell wall and eventual cell lysis and death. Lysozyme Ch , 
produced extracellularly by the fungus Chalaropsis species, is unusual among 
Lysozymes by having both 0- 1 ,4-N-acetylmuramidase and P- 1 ,4-N,6-0- 
diacetylmuramidase activities. The later activity accounts for its ability to kill S. aureus 
whose cell walls contain N,6-0-diacetylmuramic acid. 

Recent studies with an enzyme of bacteriophage y, PlyG, being highly effective for 
killing B. anthracis, demonstrate the achievability of anti-bacterial Lysozymes. 
Moreover, the bacteria did not develop a resistance even after being treated with 
chemicals which normally increase the percentage of mutants resistant to standard 
antibiotics. 
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C. Summary of the Invention 

The immediate applications for this antibiotic agent will include but not limited to the 
following. 

• Topical antibiotic creams, which can be used to eradicate S. aureus nasal 
colonization and skin infections. 

• Veterinary therapeutics, which can be used to treat infections of S. aureus in 
animals. 

• Human oral and injectable antibiotics. 

The present inventors have now successfully determined the 3-D structure of the 
enzyme Lysozyme Ch. 

D. Examples 

High resolution x-ray structure 

Crystals of Lysozyme Ch take more than a year to grow to a suitable size for x-ray. 
We have collected diffraction data up to 1 .2 A resolution. The protein forms an a-P- 
barrel structure as seen in Figure 1. Because of the high resolution of the structures, we 
are able to identify several errors in the original sequence determined around 30 years 
ago. 
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Figure 1 The 3-D structure of Lysozyme Ch 



The structurally determined sequence of Lysozyme Ch is derived directly from 
experimental electron density. Comparisons with the same family sequences are also 
taken into consideration (Figure 2). 
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The number of amino acids has decreased from 21 1 to 207. There are sequence 
collections throughout the entire molecule. To simplify, the sequence numbering are 
based on the original sequence in the following explanations. 



1 40 
TVQGFOISSY QPSVNFAGAY SAGARFVIIK ATEGTSYTNP 



41 80 
SFSSQYNGAT TATGNYFIRG GYHFAHPGET TGAAQADYFI 
— T-N-G*** 

81 120 
AHGGGWSGDG ITLPGMLDLE SEGSNPACWG LSAASMVAWI 



121 

KAFSORYHAV TGRYPMLYTN PSWWSSCTGN SNAFVNTNPL 



161 200 
VLANRYASAP GTIPGGWPYQ TIWQNSDAYA YGGSNNFING 
-* DS-IF- 

201 

SIDNLKKLATG 



Figure 2 Sequence corrections identified from x-ray structure. The top line is the original, the bottom 
line is the corrected. '-' indicates the same amino acid and '*' indicates a deletion. 



New Century Pharmaceuticals, Inc. 



The most important difference of all is Asp 194 (Ser). Asp 6 has been implicated to 
be involved in the catalytic activity (ref). However, due to lack of an acidic or neutral 
hydrogen bonding partner, its role can not be confirmed definitively. This sequence 
change from Ser 194 to Asp puts an acidic amino acid right next to the Asp 6, forming 
the basis of the functional mechanism. 



HOH 2 C 




Figure 3 Chemical structure of Chitosan Oligosaccharides 



The three amino acids from 54 to 56 are not present and the experimental electron 
density indicated a GLY at position 53, sequence comparison also confirms it. 
Interestingly, although the ASN 164 is somewhat conserved in the family, the electron 
density clearly showed the deletion of this residue. The PHE 197 and ILE 198 are shown 
to be swapped. 

The central hole consists three pairs of acidic residues interacting with each other, 
Asp 6 and Asp 194, Glu 36 and Glu 102, Asp 98 and Glu 100, The highly negative 
electrostatic potential makes it likely to be the substrate-binding site and the catalytic site. 
However, how the substrate is initially bound, which pair is carrying out the cleavage, 
and how the products are released are still not very clear. Structures of the protein 
complexed with enzymatic inhibitors would provide insightful information. 

Purification of inhibitors. 

Chitosan oligosaccharides have been known to be excellent inhibitors of this enzyme 
(Ref). Ideal inhibitor was shown to be with a chain length of 4 to 7, having the inhibition 
constant of 10" 4 M. 



1 
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To test the feasibility, Chitosan oligosaccharides with chain lengths less than 15 was 
purchased from Sigma- Aldrich. CM sepharose was selected as a cation exchange resin. 
Using the right buffer and salt gradient, the sugars were well separated (data not shown). 
Each fractions were spotted on a filter paper and identified with ninhydrin. 

The fractions were freeze-dried and redissolved in water. Mass Spectroscopy was 
performed on the first peak. The molecular weight of the oligosaccharide was determined 
to be 1287.3 Dalton. This molecular weight indicates a chain length of 7. 

The procedure of making Chitosan oligosaccharides and purification has been 
previously published (ref). Every oligosaccharide fragment will be confirmed with 
MassSpec later. 

PEGvlation oflysozvme Ch 

PEG with molecular weight of 5000 Dalton was chosen as a model system for 
PEGylation. Methoxypolyethylele glycol succinimidyl succinate (MPSS) was purchased 
from Sigma- Aldrich. MPSS uses activated succinimidyl groups to react with amino 
groups on the protein. 

HEW Lysozyme was also PEGylated as a control experiment. Typically, 1 mg of 
Lysozyme dissolved in 0.1M phosphate buffer was mixed with 70 mg of MPSS (30:1 MPSS to 
protein molar ratio) and gently shaken at room temperature for 48 hours. The reactions were 
carried out with or without inhibitors. N-acetyl-Glucosamine and N,N\N' '-triacetylchitotriose 
were used as inhibitors of HEW Lysozyme, Glucosamine hydrochloride and chitosan 
oligosaccharides were used as inhibitors of Lysozyme Ch. After verifying the degree of 
PEGylation with SDS PAGE, the solutions were buffer-exchanged for activity measurements. 
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SDS PAGE had shown that both enzymes are PEGylated, HEW Lysozyme is 
modified more completely than Lysozyme Ch (Figure 4). 





Figure 4 PEGylation of HEW Lysozyme and Lysozyme Ch 

Capillary electrophoresis of the native and the modified enzymes subsequently confirmed the 
data from SDS PAGE (data not shown). Lysozyme Ch showed two forms of PEGylation and 
small amount of native protein left which was estimated to be less than 10%, indicating that 
higher ratio may be needed to fiilly PEGylate the enzyme. 

Activity of the enzymes after PEGylation. 

HEW Lysozyme activity was tested with Micrococcus lysodeikticus cells in 50 mM 
Potassium Phosphate Buffer, pH 6.24 at 25 °C. Absorbance at 450nm is monitored for 
the turbidimetric rate determination on an Ultrospec 2000 spectrophotometer (ref). 

The native HEW Lysozyme reduces the absorbance in a non-linear way. After 
PEGylation, HEW Lysozyme obviously has lost its entire activity (Figure 5) despite the 
presence of inhibitors. 
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Activity of HEW Lysozyme after 
PEGylation 



» HEW Lysozyme 

■ PEG^todwtthnolirtbHor 

iFEGytatBdvntJiKAG 

xPEGytatsdwtthNKK*- 



24 




Figure 5 Activity of HEW Lysozyme after PEGylation 

Lysozyme Ch activity was measured with Staphylococcus cell wall in 50 mM Sodium 
acetate Buffer, pH 4.8 at 25 °C . Absorbance at 600nm is monitored for the turbidimetric 
rate determination on an Ultrospec 2000 spectrophotometer (ref2). 

As expected, Lysozyme Ch showed excellent activity against Staphylococcus cell 
wall while HEW Lysozyme has no activity. To our surprise, Lysozyme Ch retained 
considerable amount of the activity after PEGylation even in the absence of any inhibitor. 
The PEGylated enzyme in the presence of inhibitors showed higher remaining activity 
(Figure 6). This phenomenon could possibly stem from remaining intact enzyme (Figure 
4), which will be verified in later experiments. 
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Activity of Lysozyme Ch after 
PEGylation 
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Figure 6 Activity of Lysozyme Ch after PEGylation 



Key Intellectual Property. 

Provisional patent application has been filed on ?/?/2003. New Century 
Pharmaceuticals, Inc. is an expert in x-ray structure determination and recombinant 
protein production. 

E. Experimental/Research Design and Methods. 

Objectives. 

This phase I proposal has four objectives. (1) The purified inhibitors will be 
complexed with the enzyme and x-ray structures of complexes will be determined; (2) 
The PEGylated lysozyme Ch will be tested for activity against live methicillin resistant 
staphylococcal cells, as well as other gram-positive or gram-negative pathogens, 
including Anthrax, Tuberculosis, and others. (3) Lysozyme Ch will be subcloned into E. 
Coli or Yeast to make recombinant protein. Sequence will be verified by DNA 
sequencing. This approach will also enable specific mutagenesis of the protein to enhance 
the activity or to reduce the effect from PEGylation. (4) The PEGylated protein will be 
injected into rabbits to test the immune response. 



Complete facilities for molecular biology, cell culture, purification, BIACORE 
binding measurements, crystallization and structure determination are available at New 
Century Pharmaceuticals, Inc. 

Complex Structures 



Methods. 
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Protein will be isolated using the published procedure. Crystals will be produced by 
standard methods utilizing Q Plate™ and Z Plate™ vapor-equilibration. 

More thorough procedures in production of Chitosan Oligosaccharides and 
purification will be carried out and each fractions will be verified with ninhydrin 
detection and MassSpec. Inhibitors will be selected using BIACORE binding assay. 
Selected inhibitors will be soaked with native Lysozyme Ch crystals to obtain 
complexes. Co-crystallization employing seeding may be also necessary. 

The majority of the X-ray diffraction data will be collected using our in-house X-ray 
diffraction facility, which includes two R- AXIS IV Imaging Plate Detectors, a Rigaku 
RU200 Ortating Anode X-ray generator, and two MSC Xtream Crystal Cooling Systems. 
To achieve highest resolution possible, diffraction data can also be collected at the 
National Synchrotron Light Source at Brookhaven National Laboratory under our 
commercial user agreement. 

Structures of the complexes will be determined by the well-known Difference Fourier 
Method. Since the majority of the scattering power is contributed by the protein atoms, a 
difference Fourier synthesis — S PW- F P | obs exp{ia PtC aic} — should reveal the image of 
the bound inhibitor; where Fp+ L is the structure factor collected from the complex crystal, 
while F P is the same from native crystal, and ap^ is the phase angle calculated from the 
atomic coordinates of protein molecule alone. The entire complex will then be subjected 
to an interactive refinement procedure and computer graphics adjustment of the atomic 
model guided by electron density maps. Our computer laboratory is equipped with five 
Silicon Graphics Workstations, two of which are the most advanced Octane Stations. 
New Century Pharmaceuticals, Inc. has licenses of molecular refinement program CNX, 
graphical molecular adjustment software CHAIN, and numerous other softwares. The 
Principal Investigator and Co-investigators have extensive experience with the 
crystallographic techniques and crystallographic computing and programming. 

Activity Against Gram-Positive Pathogens 

PEGylated Lysozyme Ch (pCH) will be produced with different ratio between the 
MPSS and the protein and different incubation time to generate homogenous degree of 
PEG attachment. Different degree of PEGylation can be selected at this time for further 
activity studies and immunogenic reactions. The final PEGylated protein will be 
separated on gel filtration columns taking advantages of size difference. 

After verifying pCH activity using our procedure against cell walls of & aureus, we 
will send this protein to CDC? To test against other pathogens including MRSA, 
Anthrax, Tuberculosis, and others. This part of work will be contracted out. 

Subcloning DNA into a Suitable Host 

To produce recombinant enzyme and enable the possible modifications to enhance 
the specific activity and efficiency of PEGylation, DNA of this enzyme will be subcloned 
into a bacterium such as E. Coli, a yeast such as Pichia Pastoris, or a virus such as Baculo 
Virus. 

The DNA of the enzyme will be screened out from the cDNA library of fungus 
Chalaropsis Species. DNA sequencing will be used to verify the sequence corrections 
identified in high resolution x-ray structures. 
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New Century Pharmaceuticals, Inc. has extensive experience in molecular cloning, 
especially using Pichia Pastoris system. In fact, recombinant Human Serum Albumin was 
produced in this system to have high purity and low endotoxin. 

Immunogenic Response 

It is intended to inject rabbits with Lysozyme-Ch and it is expected that an 
immunogenic response will be observed. 
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2.13 , 


2.50 



REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 
REMARK 200 



NCS MODEL : NONE 

NCS RESTRAINTS. 
GROUP 1 POSITIONAL 
GROUP 1 B- FACTOR 



RMS 

(A) : NULL 
(A**2) : NULL 



SIGMA/ WEIGHT 
? NULL 
? NULL 



PARAMETER FILE 1 
PARAMETER FILE 2 
PARAMETER FILE 3 
TOPOLOGY FILE 1 
TOPOLOGY FILE 2 
TOPOLOGY FILE 3 



MSI_CNX_TOPPAR/protein_rep . param 
MSI_CNX_TOPPAR/water . param 
MSI _CNX_TOPPAR / ion . param 
MSI_CNX_TOPPAR/protein . top 
MSI_CNX JTOPPAR/ water . top 
MSI_CNX_TOPPAR/ion . top 



OTHER REFINEMENT REMARKS: NULL 

EXPERIMENTAL DETAILS 
EXPERIMENT TYPE 
DATE OF DATA COLLECTION 
TEMPERATURE (KELVIN) 
PH 

NUMBER OF CRYSTALS USED 



SYNCHROTRON 
RADIATION SOURCE 
BEAMLINE 

X-RAY GENERATOR MODEL 
MONOCHROMATIC OR LAUE 
WAVELENGTH OR RANGE 
MONOCHROMATOR 
OPTICS 



(Y/N) 



(M/L) 
(A) 



: X-RAY DIFFRACTION 
: 2003 
: 100 
: 5.0 
: 1 



NSLS/BNL 
X12C 



M 

1.00040 



DETECOTR TYPE 
DETECTOR MANUFACTURER 
INTENSITY -INTEGRATION SOFTWARE 
DATA SCALING SOFTWARE 

NUMBER OF UNIQUE REFLECTIONS 
RESOLUTION RANGE HIGH (A) 
RESOLUTION RANGE LOW (A) 
REJECTION CRITERIA (SIGMA (I) ) 

OVERALL. 
COMPLETENESS FOR RANGE {%) 
DATA REDUNDANCY 
R MERGE (I) 
R SYM (I) 
<I/SIGMA(I)> FOR THE DATA SET 



HKL/DENZO 
HKL/SCALEPACK 



IN THE HIGHEST RESOLUTION SHELL. 
HIGHEST RESOLUTION SHELL, RANGE HIGH 
HIGHEST RESOLUTION SHELL, 
COMPLETENESS FOR SHELL 
DATA REDUNDANCY IN SHELL 
R MERGE FOR SHELL 
R SYM FOR SHELL 
<I/SIGMA(I)> FOR SHELL 



RANGE LOW 



(I) 
(I) 



(A) 
(A) 



REMARK 200 METHOD USED TO DETERMINE THE STRUCTURE: MOLECULAR REPLACEMENT 

REMARK 200 SOFTWARE USED: 

REMARK 200 STARTING MODEL: 

REMARK 280 

REMARK 280 CRYSTAL 

REMARK 280 SOLVENT CONTENT, VS (%) : 

REMARK 280 MATTHEWS COEFFICIENT, VM (ANGSTROMS * * 3 /DA) : 
REMARK 280 

REMARK 280 CRYSTALLIZATION CONDITIONS: FREE TEXT GOES HERE. 
REMARK 290 

REMARK 290 CRYSTALLOGRAPHIC SYMMETRY 

REMARK 290 SYMMETRY OPERATORS FOR SPACE GROUP: P 2(1) 2(1) 2(1) 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 
REMARK 290 



SYMOP 
NNNMMM 



SYMMETRY 
OPERATOR 



Put symmetry operators here 



WHERE NNN -> OPERATOR NUMBER 
WHERE MMM -> TRANSLATION VECTOR 
REMARK 290 CRYSTALLOGRAPHIC SYMMETRY TRANSFORMATIONS 

REMARK 290 THE FOLLOWING TRANSFORMATIONS OPERATE ON THE ATOM/HETATM 

REMARK 290 RECORDS IN THIS ENTRY TO PRODUCE CRYSTALLOGRAPHICALLY 

REMARK 290 RELATED MOLECULES. 

REMARK 290 SMTRY1 1 

REMARK 290 SMTRY2 1 

REMARK 290 SMTRY3 1 

REMARK 290 SMTRY1 2 

REMARK 290 SMTRY2 2 

REMARK 290 SMTRY3 2 

REMARK 290 

REMARK 290 REMARK: NULL 

REMARK 999 

REMARK 999 SEQUENCE 

SEQADV 

1 207 

2 207 

3 207 

4 207 

5 207 

6 207 

7 207 

8 207 

9 207 

10 207 

11 207 

12 207 

13 207 

14 207 

15 207 
16 



SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SEQRES 
SSBOND 
CRYST1 
ORIGX1 
ORIGX2 
ORIGX3 
SCALE1 



THR VAL GLN GLY PHB ASP ILE SER SER TYR GLN PRO SER 
VAL ASN PHE ALA GLY ALA TYR SER ALA GLY ALA ARG PHE 
VAL ILE ILE LYS ALA THR GLU GLY THR SER TYR THR ASN 
PRO SER PHE SER SER GLN TYR THR GLY ALA THR ASN ALA 
GLY PHE ILE ARG GLY GLY TYR HIS PHE ALA HIS PRO GLY 
GLU THR THR GLY ALA ALA GLN ALA ASP TYR PHE ILE ALA 
HIS GLY GLY GLY TRP SER GLY ASP GLY ILE THR LEU PRO 
GLY MET LEU ASP LEU GLU SER GLU GLY SER ASN PRO ALA 
CYS TRP GLY LEU SER ALA ALA SER MET VAL ALA TRP ILE 
LYS ALA PHE SER ASP ARG TYR HIS ALA VAL THR GLY ARG 
TYR PRO MET LEU TYR THR ASN PRO SER TRP TRP SER SER 
CYS THR GLY ASN SER ASN ALA PHE VAL ASN THR ASN PRO 
LEU VAL LEU ALA ARG TYR ALA SER ALA PRO GLY THR ILE 
PRO GLY GLY TRP PRO TYR GLN THR ILE TRP GLN ASN SER 
ASP ALA TYR ALA TYR GLY GLY ASP SER ASN ILE PHE ASN 
GLY SER ALA ASP ASN LEU LYS LYS LEU ALA THR GLY 
105 CYS S 144 

90.00 90.00 P 21 21 21 4 



207 
1 CYS S 

32.202 41.478 112.254 90.00 

1.000000 0.000000 0.000000 

0.000000 1.000000 0.000000 

0.000000 0.000000 1.000000 

0.031054 0.000000 0.000000 



90.00 P 
0.00000 
0.00000 
0.00000 
0.00000 



SCALE 2 0.000000 0.024109 0.000000 0.00000 

SCALE 3 0.000000 0.000000 0.008908 0.00000 
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RESOLUTION. 1.55 ANGSTROMS. 



REFINEMENT. 
PROGRAM 
AUTHORS 



CNX 2000.1 

Brunger, Adams, Clore, Delano, 
Gros, Grosse-Kunstleve, Jiang, 
Kuszewski, Nilges, Pannu, Read, 
Rice, Simonson, Warren 
and 

Molecular Simulations Inc . , 
(Badger, Berard, Kumar, Szalma, 
Yip) . 



DATA USED IN REFINEMENT. 
RESOLUTION RANGE HIGH (ANGSTROMS) 
RESOLUTION RANGE LOW (ANGSTROMS) 
DATA CUTOFF (SIGMA(F) ) 

DATA CUTOFF HIGH (ABS(F)) 
DATA CUTOFF LOW (ABS(F)) 
COMPLETENESS (WORKING+TEST) (%) 
NUMBER OF REFLECTIONS 

FIT TO DATA USED IN REFINEMENT. 
CROSS-VALIDATION METHOD 
FREE R VALUE TEST SET SELECTION 
R VALUE (WORKING SET) 

FREE R VALUE 

FREE R VALUE TEST SET SIZE (%) 
FREE R VALUE TEST SET COUNT 
ESTIMATED ERROR OF FREE R VALUE 



1.55 

32.26 
0.0 

265465.24 
0.000000 
95.1 
23820 



THROUGHOUT 
RANDOM 
0.195 
0.226 
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1157 
0.007 
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FIT IN THE HIGHEST RESOLUTION BIN. 
TOTAL NUMBER OF BINS USED 
BIN RESOLUTION RANGE HIGH (A) 
BIN RESOLUTION RANGE LOW (A) 
BIN COMPLETENESS (WORKING+TEST) (%) 
REFLECTIONS IN BIN (WORKING SET) 
BIN R VALUE (WORKING SET) 

BIN FREE R VALUE 

BIN FREE R VALUE TEST SET SIZE (%) 
BIN FREE R VALUE TEST SET COUNT 
ESTIMATED ERROR OF BIN FREE R VALUE 



6 

1.55 
1.65 
89.9 

3504 
0.236 
0.275 

4.8 
176 
0.021 



NUMBER OF NON - HYDROGEN ATOMS USED IN REFINEMENT . 



PROTEIN ATOMS 
NUCLEIC ACID ATOMS 
HETEROGEN ATOMS 
SOLVENT ATOMS 



1882 
0 
0 

322 



B VALUES. 
FROM WILSON PLOT (A**2) 
MEAN B VALUE (OVERALL, A**2) 

OVERALL ANISOTROPIC B VALUE. 



15.4 
15.2 
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00 
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BULK SOLVENT MODELING. 



METHOD USED 

KSOL 

BSOL 



FLAT MODEL 
0.387401 
51.6917 (A**2) 



ESTIMATED COORDINATE ERROR. 
ESD FROM LUZZATI PLOT 
ESD FROM SIGMAA 
LOW RESOLUTION CUTOFF 



CROSS -VALIDATED ESTIMATED COORDINATE ERROR. 
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: 0 


17 
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10 
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00 



ESD FROM C-V LUZZATI PLOT (A) 
ESD FROM C-V SIGMAA (A) 



RMS DEVIATIONS FROM 
BOND LENGTHS 
BOND ANGLES 
DIHEDRAL ANGLES 
IMPROPER ANGLES 



IDEAL VALUES. 

(A) 

(DEGREES) 
(DEGREES) 
(DEGREES) 



0.20 
0.13 



0.005 
1.6 
23.2 
0.79 



ISOTROPIC THERMAL MODEL : RESTRAINED 



ISOTROPIC THERMAL FACTOR 


RESTRAINTS . 


RMS 


SIGMA 


MAIN-CHAIN BOND 


(A**2) : 


0.96 , 


1.50 


MAIN-CHAIN ANGLE 


(A**2) : 


1.39 , 


2.00 


SIDE -CHAIN BOND 


(A**2) : 


1.61 , 


2.00 


SIDE -CHAIN ANGLE 


(A**2) : 


2.07 , 


2.50 



34, 
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NCS MODEL : NONE 

NCS RESTRAINTS. 
GROUP 1 POSITIONAL 
GROUP 1 B- FACTOR 



RMS 

(A) : NULL 
(A**2) : NULL 



SIGMA/WEIGHT 
? NULL 
; NULL 



PARAMETER FILE 1 
PARAMETER FILE 2 
PARAMETER FILE 3 
TOPOLOGY FILE 1 
TOPOLOGY FILE 2 
TOPOLOGY FILE 3 



MSI_CNX_TOPPAR/protein_rep .param 
MSI_CNXJTOPPAR/water . par am 
MSI_CNX_TOPPAR/ ion . param 
MSI_CNX_TOPPAR/protein. top 
MSI_CNX_TOPPAR/water . top 
MSI_CNX_TOPPAR/ ion . top 



OTHER REFINEMENT REMARKS : NULL 

EXPERIMENTAL DETAILS 
EXPERIMENT TYPE 
DATE OF DATA COLLECTION 
TEMPERATURE (KELVIN) 
PH 

NUMBER OF CRYSTALS USED 



SYNCHROTRON 
RADIATION SOURCE 
BEAMLINE 

X-RAY GENERATOR MODEL 
MONOCHROMATIC OR LAUE 
WAVELENGTH OR RANGE 
MONOCHROMATOR 
OPTICS 



(Y/N) 



(M/L) 
(A) 



X-RAY DIFFRACTION 

2003 

100 

5.0 

1 



NSLS/BNL 
X12C 



M 

1.00040 



DETECOTR TYPE 
DETECTOR MANUFACTURER 
INTENSITY- INTEGRATION SOFTWARE 
DATA SCALING SOFTWARE 

NUMBER OF UNIQUE REFLECTIONS 
RESOLUTION RANGE HIGH (A) 
RESOLUTION RANGE LOW (A) 
REJECTION CRITERIA (SIGMA (I) ) 

OVERALL . 

COMPLETENESS FOR RANGE (%) 
DATA REDUNDANCY 
R MERGE (I) 
R SYM (I) 

<I/SIGMA(I)> FOR THE DATA SET 



HKL/DENZO 
HKL/SCALEPACK 



IN THE HIGHEST RESOLUTION SHELL. 
HIGHEST RESOLUTION SHELL , RANGE HIGH 
HIGHEST RESOLUTION SHELL , 
COMPLETENESS FOR SHELL 
DATA REDUNDANCY IN SHELL 
R MERGE FOR SHELL 
R SYM FOR SHELL 
<I/SIGMA(I)> FOR SHELL 



RANGE LOW 
(%) 



(I) 
(I) 



(A) 
(A) 



REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

REMARK 

SEQADV 

SEQRES 

SEQRBS 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SEQRES 

SSBOND 

CRYST1 

ORIGX1 

ORIGX2 

ORIGX3 

SCALE1 



200 
200 
200 
280 
280 
280 
280 
280 
280 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
999 
999 



METHOD USED TO DETERMINE THE STRUCTURE: 
SOFTWARE USED: 
STARTING MODEL: 



MOLECULAR REPLACEMENT 



CRYSTAL 

SOLVENT CONTENT , VS (%) : 

MATTHEWS COEFFICIENT, VM (ANGSTROMS* *3 /DA) : 
CRYSTALLIZATION CONDITIONS: FREE TEXT GOES HERE . 
CRYSTALLOGRAPHIC SYMMETRY 

SYMMETRY OPERATORS FOR SPACE GROUP: P2(l) 2(1) 2(1) 

SYMOP SYMMETRY 
NNNMMM OPERATOR 

Put symmetry operators here 

WHERE NNN -> OPERATOR NUMBER 

WHERE MMM -> TRANSLATION VECTOR 
CRYSTALLOGRAPHIC SYMMETRY TRANSFORMATIONS 
THE FOLLOWING TRANSFORMATIONS OPERATE ON THE ATOM/HETATM 
RECORDS IN THIS ENTRY TO PRODUCE CRYSTALLOGRAPHICALLY 
RELATED MOLECULES. 



SMTRY1 
SMTRY2 
SMTRY3 
SMTRY1 
SMTRY2 
SMTRY3 



REMARK: NULL 



SEQUENCE 



1 207 THR VAL GLN GLY PHE ASP ILE SER SER TYR GLN 

2 207 VAL ASN PHE ALA GLY ALA TYR SER ALA GLY ALA 

3 207 VAL ILE ILE LYS ALA THR GLU GLY THR SER TYR 

4 207 PRO SER PHE SER SER GLN TYR THR GLY ALA THR 

5 207 GLY PHE ILE ARG GLY GLY TYR HIS PHE ALA HIS 

6 207 GLU THR THR GLY ALA ALA GLN ALA ASP TYR PHE 

7 207 HIS GLY GLY GLY TRP SER GLY ASP GLY ILE THR 

8 207 GLY MET LEU ASP LEU GLU SER GLU GLY SER ASN 

9 207 CYS TRP GLY LEU SER ALA ALA SER MET VAL ALA 

10 207 LYS ALA PHE SER ASP ARG TYR HIS ALA VAL THR 

11 207 TYR PRO MET LEU TYR THR ASN PRO SER TRP TRP 

12 207 CYS THR GLY ASN SER ASN ALA PHE VAL ASN THR 

13 207 LEU VAL LEU ALA ARG TYR ALA SER ALA PRO GLY 

14 207 PRO GLY GLY TRP PRO TYR GLN THR ILE TRP GLN 

15 207 ASP ALA TYR ALA TYR GLY GLY ASP SER ASN ILE 

16 207 GLY SER ALA ASP ASN LEU LYS LYS LEU ALA THR 
1 CYS S 105 CYS S 144 

33.490 41.290 120.097 90.00 90.00 
1.000000 0.000000 0.000000 
0.000000 1.000000 0.000000 



0.000000 
0.029860 



000000 
000000 



1.000000 
0.000000 



90.00 P 
0.00000 
0.00000 
0.00000 
0.00000 



PRO 
ARG 
THR 
ASN 
PRO 
ILE 
LEU 
PRO 
TRP 
GLY 
SER 
ASN 
THR 
ASN 
PHE 
GLY 



21 21 21 



SER 
PHE 
ASN 
ALA 
GLY 
ALA 
PRO 
ALA 
ILE 
ARG 
SER 
PRO 
ILE 
SER 
ASN 



SCALE2 




0.000000 


0. 


, 024219 


0.000000 




0 . 00000 








SCALE 3 




0.000000 


0 


, 000000 


0. 008327 




0 .00000 








ATOM 


1 


CB 


THR 




1 


15 .451 


11.248 


31. 580 


1 . 00 


13 . 00 


p 
»— 


ATOM 


2 


OG1 


THR 




1 


15.992 


10.088 


32.220 


1 . 00 


14 . 49 


o 


ATOM 


3 


CG2 


THR 




1 


16.063 


12 .500 


32 . 198 


1 . 00 


15 . 74 




ATOM 


4 


C 


THR 




1 


13 .363 


10 .006 


31 . 083 


1 .00 


9 . 79 


c 


ATOM 


5 


O 


THR 




1 


12 . 967 


9 . 059 


31 . 760 


1 . 00 


11 75 

XX. 1 J 


o 

w 


ATOM 


6 


N 


THR 




1 


13 .531 


11 .280 


33 . 183 


1 . 00 


10 . 93 


N 


ATOM 


7 


CA 


THR 




1 


13.923 


11 .255 


31 . 746 


1 . 00 


10 . 94 


p 


ATOM 


8 


N 


VAL 




2 


13.332 


10 . 009 


29. 756 


1 . 00 


9 . 08 


N 


ATOM 


9 


CA 


VAL 




2 


12.810 


8 . 875 


29 . 010 


1 . 00 


8 . 69 


p 


ATOM 


10 


CB 


VAL 




2 


11.486 


9 . 241 


28 .303 


1 . 00 


9,21 




ATOM 


11 


CGI 


VAL 




2 


10.941 


8 . 031 


27.551 


1 . 00 


9 . 43 


Q 


ATOM 


12 


CG2 


VAL 




2 


10 .474 


9 .734 


29 . 327 


1 . 00 


10 . 15 


c 


ATOM 


13 


c 


VAL 




2 


13.826 


8 .418 


27 . 971 


1 . 00 


8 . 92 


r 


ATOM 


14 


O 


VAL 




2 


14 .387 


9 .230 


27 .234 


1 . 00 


10 . 05 


o 


ATOM 


15 


N 


GLN 




3 


14 . 066 


7 . 112 


27 . 927 


1 . 00 


8.28 


IN 


ATOM 


16 


CA 


GLN 




3 


15 . 011 


6 . 535 


26 . 979 


1 . 00 


8 . 27 




ATOM 


17 


CB 


GLN 




3 


15 .451 


5 . 150 


27 .466 


1 . 00 


8 . 42 


P 

V- 


ATOM 


18 


CG 


GLN 




3 


16 .388 


4 . 410 


26 .518 


1 . 00 


9 . 26 


P 

V. 


ATOM 


19 


CD 


GLN 




3 


17 . 798 


4 . 960 


26.539 


1.00 


10 55 


p 


ATOM 


20 


OE1 


GLN 




3 


18 .422 


5 . 060 


27 . 598 


1 . 00 


11 75 

XX. / D 


n 


ATOM 


21 


NE2 


GLN 




3 


18 , 314 


5 . 315 


25.367 


1 . 00 


8.78 


M 
IN 


ATOM 


22 


c 


GLN 




3 


14 .381 


6 . 404 


25 . 594 


1 00 


7 ft 6 


p 


ATOM 


23 


o 


GLN 




3 


13 , 180 


6 . 169 


25 .464 


1 . 00 


7 91 


fi 
*J 


ATOM 


24 


N 


GLY 




4 


15 .205 


6 . 564 


24 . 564 


1 . 00 


fl 9fi 

O • £> O 


NT 
IN 


ATOM 


25 


CA 


GLY 




4 


14 . 733 


6.430 


25 1 9fi 


1 00 
X . u u 


7 55 


p 


ATOM 


26 


c 


GLY 




4 


15 . 929 


6 . 150 


22 311 


1 00 


ft 17 
O . X / 




ATOM 


27 


o 


GLY 




4 


17 . 028 


5 . 910 


22 ft 07 


1 oo 


ft Q£ 




ATOM 


28 


N 


PHE 




5 


15 . 722 


6 . 163 


21 002 


1 00 
X ■ u u 


7 Aft 


In 


ATOM 


29 


CA 


PHE 




5 


16 . 817 


5 . 945 


20 0fi9 


1 oo 

X . V/V 


7 "\ K 
1 . ID 


r> 

V- 


ATOM 


30 


CB 


PHE 




5 


17 979 




<5 w . U OO 


i on 

X . UU 


o . oft 


/-I 

V- 


ATOM 


31 


CG 


PHE 




5 


16 . 275 


3 . 466 


i o eon 

X 7 • 3^1/ 


1 nn 


ft 11 
O . XX 




ATOM 


32 


CD1 


PHE 




5 


16.647 


2 596 


xo 


i on 

X . UU 


ft 91 


V- 


ATOM 


33 


CD 2 


PHE 




5 


1 5 007 


1 19fi 

J • J^D 


9 0 0R9 


i on 
x . uu 


i n nc 
xu . UD 


/"i 

L. 


ATOM 


34 


CE1 


PHE 




5 


15 . 777 




1ft O "\ 5 


i nn 
x . uu 


Q C ft 


/i 
C_ 


ATOM 


35 


CE2 


PHE 




R 


11 * X J \J 


9 ^99 




t nn 
x . uu 


Q C9 

y . o<s 




ATOM 


36 


CZ 


PHE 




5 


14 519 


1 462 


i ft fin 5 

XO . DUD 


1 no 
x • uu 


9 41 


V- 


ATOM 


37 


c 


PHE 




5 


16 . 425 


6.410 


1 ft fi7ft 
X o • o / o 


1 00 

X . \J V 


7 1C 
r . JO 


ri 


ATOM 


38 


0 


PHE 




5 


15.281 


6 . 808 


1ft A CI 
X O . *± -J X 


1 OO 


ft 7ft 

a . f O 




ATOM 


39 


N 


ASP 




6 


17.385 


6 . 420 


17 . 762 


1 . 00 


fi 94 


IN 


ATOM 


40 


CA 


ASP 




5 


17 . 094 


6 . 819 


16 . 395 


1 OO 

i i vv 


7 70 
/ . / u 


r" 

V- 


ATOM 


41 


CB 


ASP 




6 


17 . 467 


8 .290 


16 . 130 


1 . 00 


fi 75 


p 


ATOM 


42 


CG 


ASP 




6 


IB . 919 


8 . 600 


16.403 


1 . 00 


9 14 

-» . X*i 


p 


ATOM 


43 


OD1 


ASP 




6 


19 .234 


9 . 062 


17 . 523 


1 . 00 


ft 95 


o 


ATOM 


44 


OD2 


ASP 




6 


19. 748 


8.393 


15 .492 


1 . 00 


ft 9ft 

O • 7Q 


o 


ATOM 


45 


C 


ASP 




6 


17. 815 


5 . 875 


15 . 454 


1 . 00 


8 13 


p 


ATOM 


46 


O 


ASP 




g 


18 , 910 


5 .389 


15 . 754 


1 . 00 


9 Od 




ATOM 


47 


N 


ILE 




7 


17.184 


5.609 


14.317 


1.00 


7.50 


N 


ATOM 


48 


CA 


ILE 




7 


17.717 


4.666 


13.349 


1.00 


9.57 


C 


ATOM 


49 


CB 


ILE 




7 


16.996 


3.318 


13.495 


1.00 


7.81 


c 


ATOM 


50 


CG2 


ILE 




7 


17.400 


2.645 


14.803 


1.00 


9.71 


c 


ATOM 


51 


CGI 


ILE 




7 


15.480 


3.544 


13.459 


1.00 


9.22 


c 


ATOM 


52 


CD1 


ILE 




7 


14.652 


2.279 


13.608 


1.00 


9.66 


c 


ATOM 


53 


C 


ILE 




7 


17.573 


5.128 


11.907 


1.00 


10.30 


c 


ATOM 


54 


O 


ILE 




7 


16.861 


6.090 


11.610 


1.00 


11.04 


0 


ATOM 


55 


N 


SER 




8 


18.263 


4.422 


11.018 


1.00 


10.95 


N 



TV TOM 

ATOM 


c c 
3D 


CA 


CCD 


o 


1 a oic 
lo . 2 Jb 


ATOM 


b7 


Co 


CUD 


Q 

0 


1 O A Q1 

19 .4 91 


ATOM 

AIOM 


c o 
bo 


OO 
OVj 


CCD 


a 
0 


o n a a i 

Z U . 04 1 


TV ITIOIL4 

AIOM 


C A 

b9 


c 


OT?n 

obK 


o 

O 


lo . 19 / 


ATOM 


c a 


o 


CCD 

bhR 


o 
0 


IT QOI 

1 / . 9o 1 


ATOM 


bl 


XT 

N 


ScR 


Q 

9 


i a a o o 
la .422 


ATOM 


c O 
o 2 


CA 


&ER 


9 


la .4 2b 


AIOM 


a i 
oj 


OD 


CCD 

b£*K 


9 


la . o2b 


ATOM 


cla 

b4 


Oo 


ODD 


Q 

9 


-I Q R Q Q 

19 . ooo 


A TOM 

AIOM 


cc 

03 


C 


CCD 


9 


iy . 3 j J 


AIOM 


bo 


o 


CCD 

bbK 


Q 

9 


ID C 1 1 

19 . bll 


AIOM 


O / 


M 

w 


TVD 
1XR 


10 


20 . bOO 


A ""POM 

ATOM 


bo 


OA 

CA 


liR 


1 A 
10 


O 1 C AO 

21 . b 92 


A TOM 

AIOM 


oy 


on 
CU 


TVD 

I IK 


iU 


OO 1 AC 

2 2 . / 4b 


A TAM 

AIOM 


•7 ft 


oo 

Cur 


TVD 

1 IK 


1U 


OO C01 

2 j . b2 1 


A T»OM 

ATOM 


o n 

/l 


OTM 

cux 


TVD 

TYR 


i a 
10 


O O 1 O /I 

2 J . 124 


ATOM 


*7 O 

72 


OCT 

CE1 


TYR 


10 


23.823 


ATOM 




CD2 


TVD 
I iR 


1 A 
10 


24 .639 


ATOM 


O A 

74 


CE2 


TYR 


10 


25 .342 


A TOM 

ATOM 


O C 

/b 


0*7 

C6 


TVD 

I YR 


1 A 

10 


24 . 92 o 


ATOM 


O c 

7b 


ou 
On 


TVD 

x i R 


10 


O C £ 1 ^ 

2b . bib 


ATOM 


77 


C 


TYR 


10 


21 . 146 


ATOM 


78 


0 


TYR 


10 


21 . 916 


A TAM 
ATOM 


79 


XT 

N 


OT XT 
GLN 


11 


19 . 906 


ATOM 


o a 


OA 

CA 


OT XT 

GLN 


11 


19 .330 


A TOX* 

ATOM 


81 


oo 
Co 


OT XT 

GLN 


11 


19 . 113 


ATOM 


82 


oo 

CG 


GLN 


11 


20 . 397 


ATOM 


83 


CD 


GLN 


11 


21 . 029 


ATOM 


84 


OE1 


GLN 


11 


22 .255 


ATOM 


85 


NE2 


GLN 


11 


20 . 199 


ATOM 


86 


C 


GLN 


11 


17 . 986 


ATOM 


87 


0 


GLN 


11 


16 . 926 


ATOM 


88 


N 


PRO 


12 


18 . 020 


ATOM 


89 


CD 


PRO 


12 


19.233 


ATOM 


90 


CA 


PRO 


12 


16 . 818 


ATOM 


91 


CB 


PRO 


12 


17 . 339 


ATOM 


92 


CG 


PRO 


12 


18 . 692 


ATOM 


93 


C 


PRO 


12 


16 . 066 


ATOM 


94 


0 


PRO 


12 


14 . 952 


ATOM 


95 


N 


SER 


13 


16 . 654 


ATOM 


96 


CA 


SER 


13 


16 . 013 


ATOM 


97 


CB 


SER 


13 


16 . 747 


ATOM 


98 


oo 

OG 


SER 


13 


16 . 993 


ATOM 


99 


C 


SER 


13 


15 . 971 


ATOM 


100 


0 


SER 


13 


16 . 290 


ATOM 


101 


N 


VAL 


14 


15 . 558 


ATOM 


102 


CA 


VAL 


14 


15 . 493 


ATOM 


103 


CB 


VAL 


14 


15, 190 


ATOM 


104 


CGI 


VAL 


14 


14.899 


ATOM 


105 


CG2 


VAL 


14 


16.369 


ATOM 


106 


C 


VAL 


14 


14.458 


ATOM 


107 


0 


VAL 


14 


13.330 


ATOM 


108 


N 


ASN 


15 


14.867 


ATOM 


109 


CA 


ASN 


15 


13.986 


ATOM 


110 


CB 


ASN 


15 


14.812 


ATOM 


111 


CG 


ASN 


15 


13.991 


ATOM 


112 


0D1 


ASN 


15 


12.780 



4.715 9.591 1.00 11.34 C 

5.482 9.183 1.00 12.67 C 

4.664 9.315 1.00 15.21 0 

3.385 8.853 1.00 11.70 C 

2.336 9.462 1.00 10.96 O 

3.425 7.544 1.00 11.97 N 

2.207 6.744 1.00 14.11 C 

2.543 5.264 1.00 15.96 C 

3.150 5.047 1.00 17.76 0 

1.257 7.204 1.00 13.92 C 

0.074 6.877 1.00 14.27 0 

1.773 7.959 1.00 13.99 N 

0.937 8.445 1.00 14.56 C 

1.800 8.962 1.00 16.37 C 

2.502 7.863 1.00 19.77 C 

3.752 7.387 1.00 20.76 C 

4.388 6.358 1.00 22.15 C 

1.903 7.282 1.00 21.55 C 

2.529 6.252 1.00 22.82 C 

3.770 5.796 1.00 22.12 C 

4.387 4.775 1.00 23.62 O 

-0.050 9.525 1.00 14.53 C 

-0.924 9.926 1.00 15.08 O 

0.097 9.991 1.00 13.28 N 

-0.796 11.000 1.00 13.87 C 

-0.057 12.330 1.00 13.66 C 

0.328 13.062 1.00 13.62 C 

1.605 12.544 1.00 13.90 C 

1.715 12.463 1.00 17.54 0 

2.584 12.209 1.00 11.47 N 

-1.309 10.471 1.00 13.66 C 

-0.971 10.996 1.00 13.68 0 

-2.158 9.431 1.00 14.60 N 

-2.632 8.738 1.00 15.97 C 

-2.720 8.810 1.00 14.41 C 

-3.215 7.465 1.00 15.26 C 

-3.721 7.828 1.00 14.70 C 

-3.817 9.560 1.00 13.82 C 

-4.167 9.174 1.00 14.30 0 

-4.346 10.629 1.00 12.78 N 

-5.430 11.371 1.00 11.84 C 

-6.743 11.088 1.00 12.76 C 

-6.905 9.703 1.00 12.80 0 

-5.203 12.879 1.00 11.60 C 

-6.105 13.654 1.00 12.61 0 

-4.013 13.295 1,00 10.46 N 

-3.684 14.714 1.00 11.04 C 

-2.181 14.916 1.00 9.51 C 

-1.892 16.386 1.00 10.98 C 

-1.352 14.442 1.00 9.62 C 

-4.490 15.498 1.00 10.73 C 

-4.682 15.052 1.00 11.77 0 

-4.972 16.667 1.00 10.22 N 

-5.719 17.554 1.00 8.94 C 

-6.682 18.415 1.00 9.20 C 

-7.361 19.494 1.00 8.36 C 

-7.166 19.590 1.00 10.46 O 



ATOM 


113 


ND2 


ASN 


15 


14.655 


-8.169 


20.316 


1.00 10.66 


N 


ATOM 


114 


C 


ASN 


15 


13.309 


-4.660 


16.426 


1.00 9.05 


C 


ATOM 


115 


0 


ASN 


15 


13.791 


-4.337 


19.508 


1.00 8.38 


0 


ATOM 


116 


N 


PHE 


16 


12.199 


-4.113 


17.936 


1.00 9.87 


N 


ATOM 


117 


CA 


PHE 


16 


11.470 


-3 .065 


18.651 


1.00 10.57 


C 


ATOM 


118 


CB 


PHE 


16 


10.358 


-2.504 


17.758 


1.00 11.26 


C 


ATOM 


119 


CG 


PHE 


16 


10.869 


-1.680 


16.607 


1.00 11.88 


C 


ATOM 


120 


CD1 


PHE 


16 


11.350 


-0.390 


16.817 


1.00 10.60 


C 


ATOM 


121 


CD2 


PHE 


16 


10.909 


-2.207 


15.318 


1.00 9.33 


C 


ATOM 


122 


CE1 


PHE 


16 


11.866 


0.366 


15.763 


1.00 11.18 


c 


ATOM 


123 


CE2 


PHE 


16 


11.424 


-1.461 


14.257 


1.00 10.88 


c 


ATOM 


124 


CZ 


PHE 


16 


11.904 


-0.171 


14.481 


1.00 10.21 


c 


ATOM 


125 


C 


PHE 


16 


10.898 


-3.495 


19.998 


1.00 10.48 


c 


ATOM 


126 


0 


PHE 


16 


10.914 


-2.722 


20.957 


1.00 9.42 


0 


ATOM 


127 


N 


ALA 


17 


10.392 


-4.721 


20.071 


1.00 9.42 


N 


ATOM 


128 


CA 


ALA 


17 


9.839 


-5.233 


21.319 


1.00 9.05 


c 


ATOM 


129 


CB 


ALA 


17 


9.254 


-6.625 


21.097 


1.00 10.62 


c 


ATOM 


130 


C 


ALA 


17 


10.951 


-5.285 


22.363 


1.00 8.63 


c 


ATOM 


131 


0 


ALA 


17 


10.734 


-4.968 


23.532 


1.00 10.20 


0 


ATOM 


132 


N 


GLY 


18 


12.141 


-5.688 


21.929 


1.00 8.16 


N 


ATOM 


133 


CA 


GLY 


18 


13.277 


-5.759 


22.830 


1.00 9.20 


C 


ATOM 


134 


C 


GLY 


18 


13.675 


-4.374 


23.300 


1.00 9.94 


C 


ATOM 


135 


0 


GLY 


18 


13 .944 


-4.164 


24 .486 


1.00 10.73 


0 


ATOM 


136 


N 


ALA 


19 


13.721 


-3.423 


22.372 


1.00 8.82 


N 


ATOM 


137 


CA 


ALA 


19 


14.077 


-2.059 
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15.574 4.934 1.00 10.22 C 

16.910 4.998 1.00 8.38 C 

16.653 5.293 1.00 10.00 C 

17.797 6.075 1.00 10.10 C 

19.200 6.126 1.00 10.52 C 

14.603 4.022 1.00 11.93 C 

13.728 4.491 1.00 11.70 0 

14.755 2.719 1.00 12.16 N 

13.882 1.758 1.00 13.79 C 
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-3.963 12.696 17.183 1.00 18.82 

-2.179 11.825 16.135 1.00 17.43 

-2.528 10.469 16.545 1.00 16.76 

-1.982 9.437 15.555 1.00 14.57 

-0.474 9.504 15.404 1.00 15.10 

0.184 10.189 16.211 1.00 12.94 
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3,044 10.803 17.585 1.00 10.53 
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19.863 10.841 1.00 6.92 C 

20.505 9.783 1.00 7.48 C 

19.828 8.426 1.00 7.45 C 

21.986 9.687 1.00 7.77 C 

18.131 11.570 1.00 7.32 C 
18.785 12.487 1.00 6.78 0 

17.183 10.903 1.00 7.35 N 
16.783 11.193 1.00 9.41 C 
15.352 10.679 1.00 11.64 C 
14.722 11.156 1.00 16.59 C 
15.399 11.135 1.00 17.98 0 
13.531 11.536 1.00 19.83 O 
17.731 10.496 1.00 9.92 C 
17.708 9.271 1.00 10.78 0 
18.554 11.280 1.00 8.40 N 
19.522 10.745 1.00 11.08 C 
20.920 11.273 1.00 10.70 C 
21.444 10.846 1.00 10.46 C 
22.607 11.726 1.00 9.85 C 
21.862 9.386 1.00 9.48 C 
19.154 11.129 1.00 11.80 C 
19.327 12.279 1.00 12.48 0 
18.657 10.159 1.00 12.16 N 
18.252 10.413 1.00 12.48 C 
16.889 11.110 1.00 14.58 C 
15.747 10.223 1.00 17.81 C 
14.425 10.961 1.00 19.32 C 

14.184 11.638 1.00 19.77 O 
13.627 10.872 1.00 22.76 O 
18.164 9.112 1.00 12.93 C 

18.438 8.030 1.00 13.04 0 

17.782 9.220 1.00 12.65 N 
17.650 8.043 1.00 12.98 C 
17.702 8.443 1.00 12.39 C 
16.536 9,169 1.00 14.82 O 
16.304 7.390 1.00 13.56 C 

15.439 7.986 1.00 14.02 0 

16.132 6.163 1.00 13.41 N 
14.879 5.449 1.00 13.71 C 
14.895 4.653 1.00 13.85 C 
13.613 3.856 1.00 14.30 C 
13.507 3.226 1.00 15.87 C 
14.284 2.297 1.00 16.80 O 
12.637 3.665 1.00 17.11 0 
14.585 4.496 1.00 14.45 C 
15.487 3.848 1.00 15.24 0 
13.312 4.432 1.00 15.85 N 
12.867 3.543 1.00 17.14 C 
13.601 3.623 1.00 19.17 C 
13.741 2.608 1.00 16.95 0 
14.052 4.827 1.00 20.36 N 

14.783 5.104 1.00 22.25 C 
13.920 4.763 1.00 22.75 C 
13.737 3.367 1.00 21.73 0 
16.128 4.381 1.00 22.33 C 
16.722 4.306 1.00 24.91 0 
16.611 3.863 1.00 20.29 N 
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J New Century Pharmaceuticals, Inc. 

Chalaropsis Lysozyme as Anti-bacterial Agent 

Abstract: 

The proposed project will utilize the Lysozyme from fungus Chalaropsis species 
(Lysozyme Ch) as an antibiotic agent against many gram-positive bacteria, in particular 
Staphylococcus aureus. 

Antibiotic-resistant bacteria are becoming an increasing issue in U. S. hospitals and 
communities. These pathogens complicate the treatment of serious infections and have 
been linked to extended hospitalizations, higher medical costs and high mortality rates. 
Lysozyme Ch, having both p-l,4-N-acetyl- and p-l,4-N,6-0-diacetylmuramidase 
activities, is an excellent candidate to develop into anew generation of antibiotics. 



